ABSTRACT -Context -Crohn's disease is characterized by a chronic and debilitating inflammatory disorder of the gastrointestinal tract.
INTRODUCTION
Crohn's disease (CD) is characterized by a chronic and debilitating inflammatory disorder of the gastrointestinal tract showing different clinical presentations. It may occur anywhere in the digestive tract, although most commonly involving the terminal ileum, presenting discontinuous and transmural ulcerations often associated with stenosis and fistulas (4, 7, 10) . Despite its increasing incidence and prevalence, the understanding of the etiopathogenic mechanisms remains a major challenge. It is known, however, that a variety of factors contribute to its development, such as environmental influences, intestinal microbiota, aberrant immune responses and the individual genetic predisposition (2, 3, 15, 16, 18) . From extensive studies of the human genome (Genome-wide Association Studies; GWAS), a gene of apparent relevance to CD was identified. Named as ATG16L1 (autophagy-related 16-like 1), its product plays an important role in the innate immune response and in the resistance to intracellular pathogens (9, 13, 14) . Several polymorphisms have been identified in the gene ATG16L1, highlighting the single-nucleotide polymorphism (SNP) T300A (rs2241880), which appears to confer an increased risk of developing inflammatory bowel diseases (IBD) (3, 5, 8, 17, 19) . Considering the limited data available regarding the Brazilian population, the aim of this study was to analyze the role of the SNP T300A of the gene ATG16L1 as a possible predisposing factor for the occurrence of CD.
METHODS

Patients
Single blood samples from 106 patients with confirmed diagnosis of CD, collected between 2011 and 2012, were evaluated.
Patients were recruited in five reference centers for the treatment of the disease, namely, Inflamma- The inclusion of these patients occurred in a consecutive way, regardless of their age, gender, skin color, general health status and social stratum.
Controls
The blood samples from 238 blood donation volunteers of the Regional Blood Bank (HEMOSC) were collected in the same period of time. Donors with consanguineous kinship were excluded. The HEMOSC is located in the city of Joinville/SC, southern of Brazil, approximately 100 km away from the other four patients recruitment centres; thus it is not expected relevant ethnic/racial differences between patients and controls.
DNA Extraction
The peripheral blood sample of patients with CD was obtained by finger puncture, followed by the collection and storage on FTA Elute Micro Card ® (Whatman, Kent, UK). The genomic DNA extraction was performed according to the card manufacturer´s specifications. The extraction and purification procedures of the genomic DNA of the samples belonging to the control group were carried out using the Qiamp DNA Mini Kit (Qiagen, Hilden, Germany), according to the manufacturer's instructions.
Genotyping of SNP T300A (rs2241880)
The methodology employed for SNP T300A genotyping was based on the study of Csongei et al. (5) , consisting of the partial amplification of the segment containing rs2241880 via PCR (Polymerase Chain Reaction), followed by allelic discrimination via RFLP (Restriction Fragment Lenght Polymorphism). Each PCR reaction (50 µL) received 1 μL dNTP's (10 mM), 0.2 µL Platinum ® Taq DNA Polymerase (5 U/µL; Invitrogen, São Paulo, Brazil), 5 µL reaction buffer (10x), 1.5 !!!!!!µL magnesium chloride (50 mM), 1 µL of each primer (10 pmol/reaction; Forward -CTCTGTCACCATAT-CAAGCGTGG, Reverse -TCTAGAAGGACAGGCTAT-CAACAGATG; Eurofins MWG Operon, Huntsville, USA) and 2 μL of DNA (50 to 500 ng). The amplifications were conducted under the following reaction conditions: initial denaturation at 94°C for 3 minutes followed by 35 cycles of denaturation at 94°C for 30 seconds, annealing for 40 seconds at 55°C and extension at 72°C for 40 seconds completion with 72 °C extension for 7 minutes. The thermocycling was conducted in XP Thermal Cycler apparatus (BIOER technology Co, Tokyo, Japan).
After the PCR, amplicons were digested by endonuclease LweI (Fermentas, Burlington, USA) at 37°C during 1 hour, according to the manufacturer's instructions. The fragments generated were separated by 2% agarose gel electrophore- 
Statistical Analysis
Proportions were employed for the categorical variables, while averages and standard deviations were used for the continuous ones. The possible genotypic and allelic association with the susceptibility to CD was verified using the HDS software, based on 2x2 contingency tables, through Odds Ratio as indicator, adopting a confidence interval of 95% and considering significant the P values lesser than 0.05.
Ethics Statements
The patients were only included after elucidation of the aims of this work and their confirming of authorization via signature in Free and Informed Consent Form. The research was approved by the Institutional Review Board of the University of the Region of Joinville (Case No. 042/11), according to Brazilian ethical standards in research involving humans.
RESULTS
The group of patients was composed of 106 individuals, being 56 females and 50 males, with an average age of 41.4 sis containing ethidium bromide, followed by exposure to ultraviolet light. The figure 1 illustrates the electrophoretic patterns corresponding to each genotype.
(± 12.7) years old. The clinical characteristics are shown in Table 1 . In the analysis of the distribution of genotype frequencies related to the SNP T300A we observed a higher frequency of the heterozygous genotype (50%) compared to the homozygous genotypes AA (26.4%) and GG (23.6%). Concerning the allele frequencies, there was a slight predominance of the allele A (51.4%) ( Table 2 ).
The control group totalized 238 volunteers with an average age of 32 (± 10.6) years old and was composed mainly by males (67.7%). According to the results of genotyping, a higher frequency of the heterozygous genotype (44.8%) was observed when compared to homozygote genotypes AA (35.1%) and GG (20.1%). Regarding the allele frequencies, there was also a predominance of the allele A among controls (57.3%), without significant differences between groups.
DISCUSSION
The major technological breakthrough occurred over the past few years, especially in the last decade, has enabled the development of analytical techniques of molecular biology of tissues and also brought a renewal of hope on the possibility of answers in the field of IBD (13) . Although groups of family members have been described in CD, genes considered as susceptibility factors were not pointed until 2001, when NOD2/CARD15 (11) was identified. The genetics of IBD, and especially of the CD, achieved a major breakthrough with the publication of the results of the first GWAS directed to such diseases (6) . From this pioneer study, several new susceptibility loci were identified, among these the gene ATG16L1, which was described by Hampe et al. (9) . Several polymorphisms and somatic alterations have been identified in the gene ATG16L1, highlighting the SNP T300A (rs2241880), whose allele G appears to confer a higher risk for the development of IBD (3, 5, 8, 17, 19) . Zhang et al. (19) conducted an extensive meta-analysis aiming at understanding the role of the polymorphism T300A of the gene ATG16L1 as a susceptibility factor for CD involving 24 studies, totaling 13,022 cases and 17,532 controls. The authors found a positive association in Caucasians, but the same result was not possible to confirm in Asians, suggesting that this difference is possibly related to ethnic variations. This hypothesis was reinforced by the observation that the frequency of the allele G showed differences between these populations. Furthermore, none relevant clinical differences were found in association with the location of patients. In 2010, Cheng et al. (3) published another meta-analysis including Asian, American, European and Oceanian populations. In this meta-analysis, the authors confirmed the positive association between the SNP T300A and susceptibility to CD. Two other studies, also published in 2010, corroborated this result (5, 8) .
The data on the variants distribution of the SNP T300A of the gene ATG16L1 in the Brazilian population are scarce. The only study known, published in 2008, based on the analysis of 180 patients with CD, shows the following genotypic frequencies: AA -22.2%, AG -54.2% and GG -25.5% (1) . These data are compatible with the results obtained in this study, which cannot confirm a significant association between the polymorphism T300A and CD. No statistical differences were found when comparing cases and controls.
In comparison with other published studies (Table 3) , we observed compatibility regarding the most frequent genotype: AG (1, 5, 7, 12) . However, there is divergence among the higher frequency of homozygous genotypes in different populations, as mentioned by Zhang et al. (19) . Our isolates results did not follow the global trend that shows increased susceptibility to CD in carriers of the genotype GG of rs2241880 in various populations (3, 5, 7, 8, 12, 19) . However, we decided to speculate what would be observed when adding the number of samples from Baptista et al. (1) , also belonging to Southern individuals, with the numbers of the current study, which amounted 286 Brazilian patients with CD. Of the whole patients, 23.7% show homozygous genotype AA, 51.3% heterozygous AG and 24.8% homozygous GG. By applying the same statistical tools in this larger group in comparison with controls, the polymorphism T300A was significantly associated (P = 0.01, OR = 0.633 [0444-0900]) with CD (Table 4 ). This finding confirms that the size of our sample, when compared to other population studies, have directly influenced our results.
We emphasize that further investigations related to the SNP T300A of the gene ATG16L1 and to other genes possibly associated with susceptibility to CD must be conducted in the Brazilian population and thus contribute with additional data for the purpose of elucidating the natural history and pathophysiology of this disease. 
